Experiments were conducted in lines of chickens selected for high (HW) 
I. Introduction
The effect of the sex-linked allele dw on immunoresponsiveness of chickens to sheep erythrocyte antigen (SRBC) appears variable (MARSH, 1983 ; L ILSURN et al., 1986 b) . Although lower antibody levels were observed for dwarf than nondwarf White Leghorns (MARSH, 1983) , there were no differences in meat-type chickens (L ILBURN et al., 1986 b) . This inconsistency implies that effects of the dwarfing allele on responses to SRBC may be, as with other traits, dependent upon the background genome (M AULDIN et l ll., 1978 ; MT RAT , 1982 ; 
a).
Lower antibody titers to SRBC in sex-linked dwarf than in autosomal dwarf or normal Leghorns (MARSH, 1983) have been attributed to differences in serum concentrations of thyroid hormones (MARSH, 1983 ; GucK, 1984) . This reasoning was consistent with findings that sex-linked dwarfs were functionally hypothyroid due to lower conversion rates of T 4 to T 3 (MAY & MARKS, 1983 ; S CANES et al., 1983 ; a) ; T 3 is thought to be the metabolically active hormone in birds (see review in McN A BB, 1987) .
The following experiments were conducted to further explore the influence of dw on antibody response to SRBC in lines of chickens selected for high and low juvenile body weight, and to evaluate the possible relationship with plasma thyroid hormone concentrations.
II. Materials and methods
Chickens from six populations, HWN, LWN, HWD, LWD, HA and LA were used in this experiment. HWN and LWN were lines of nondwarf White Plymouth Rocks which had undergone individual phenotypic selection for high (HW) and for low (LW) body weight at 56 days of age (S IEGEL , 1962 ; . In the S 13 generation the sex-linked dwarfing allele (dw) was introduced into these lines by mating Dw + / dw males of a meat-type stock to a random sample of females from each line (R EDDY et l ll., 1975 (table 1) , with no effect of alleles at the dwarf locus on residual titers. When given the booster, however, the background genome had no effect on secondary response while titers were higher for dwarf than nondwarf chicks.
For chicks inoculated with a suspension of 25 % SRBC, there were no differences among genetic populations for titers 5 and 27 days PPI or 3 days PSI ( (5 days PPI) titers were higher for dwarf than normal chicks (30.1 ± 1.9 vs 2.2 ± 1.8), and for line LW than HW chicks (3.5 ± 1.8 vs 2.0 ± 1.7). At 71 days of age (5 days PPI) the pattern was similar, with titers of 6.7 ± 3.1 and 3.7 ± 2.9 for LW and HW chicks, respectively and 5.6 ± 3.0 for dwarfs and 4.3 ± 3.0 for normal chicks.
B. Thyroid hormones
Age effects (36 vs 71 days) and interactions of age with line and with genotype were significant for thyroid hormones and T 3 /T 4 ratios. Accordingly, subsequent analyses were conducted within ages for these three traits. At the younger age there was significant for plasma T 4 concentrations at both ages. At the younger age, T 4 was consistently higher for dwarf than normal chicks in line LW while there was no difference in line HW. In older chicks there was a crossover interaction with the higher values for normals in line HW and for dwarfs in line LW.
At 36 days of age there was no line x genotype interaction for T 3 /T 4 ratios. There was no difference between lines ; however, ratios were lower for dwarf than normal chicks. In older chicks there was a line x genotype interaction for T 3 /T 4 ratios (table 3). In line LW ratios were consistently greater for normal than dwarf chicks, while in line HW there was no difference between dwarf and normal chicks.
IV. Discussion
Differences between lines in SRBC antibody response were dose dependent, with LW chicks having higher titers than HW chicks at the intermediate and lower doses. These line differences were also observed in previous experiments (R EDDY et al., 1975 ; M AULDIN et al., 1978 ; M ARSTELLER et al., 1980) . The lack of line differences at the higher dose of antigen was consistent with the masking of genetic differences in antibody response by using either high or low dosages of antigen (U B osi et al., 1985 
b).
Within lines, generally dwarfs had higher peak SRBC titers than nondwarfs at the intermediate dose, while at other doses there were no differences between genotypes.
Previous researchers reported similar results in line HW, but line LW dwarfs had lower titers than normals (R EDDY et al., 1975 ; M AULDIN et al., 1978 ; M ARSTELLER et al., 1980 ). This change in line LW may be due to continued selection for low body weight in LWN but not in LWD in the intervening generations, which resulted in a shift where during early ages dwarfs are no longer smaller than normal chicks in line LW (Z ELENKA et al., 1986) . MARSH (1983) showed that differences between dwarf and nondwarf Leghorns could be masked using high doses of SRBC.
The pattern of a difference in T 3 and T 4 concentrations at an older but not a younger age between HWN and LWN chicks is consistent with previous results for these populations (N IR et al., 1987) . Because T 3 is considered to be the metabolically active thyroid hormone (see review in McNABB, 1987) (MARSH, 1983) , but plasma T 3 concentrations were similar to ours, plasma T 3 is probably not the causative factor in differences in antibody response to SRBC between dwarf and nondwarf chickens. Because the dw allele had similar effects on titers of both HW and LW chicks but had markedly different effects on plasma T 4 levels, T 4 probably does not directly affect immune response to SRBC. This conclusion also was reached by MARSH et al. (1984 b) from experiments supplementing dwarfs with T 4 . Although feed supplementation with T 3 or T 4 increased thymic weights and serum levels of T 3 and T 4 of both normal and dwarf chicks, there was no accompanying increase in antibody titers to SRBC 1984 b) . While bursa weights of normal chicks fed T 3 or T 4 were increased, T 4 and T 3 supplementation to dwarfs increased and decreased bursa weight, respectively 1984 b) . The lack of a correlated response in SRBC titers is not surprising because the relationship of SRBC antibody levels with thymic and bursal weight has been equivocal (Y AMAMOTO & G LICK , 1982 ; U BOSI et al., 1985 
a).
Antibody responses to SRBC in trials where hypothyroidism was induced experimentally by feeding thiouracil have also been mixed. In some cases there were no differences between thiouracil-fed and control chicks (M ASHALY et al., 1983 ; MARTIN et al., 1987) . In others, those fed thiouracil had higher (Scorr et al., 1985) 
